Background: Interdisciplinary teaching (IDT) is the norm in Canadian family medicine residency programs. Literature on IDT reports many academic, collaborative and organizational benefits, but little is known about family medicine residents' own perspectives of IDT. The purpose of this study was to explore family medicine residents' points of view on IDT in family medicine teaching units (FMTU).
Introduction
For decades, in Canada and other countries, health professional educators (HPE) from allied health disciplines (e.g., nursing, social sciences, psychology, kinesiology and pharmacy) have been teaching future family physicians, both in academic and clinical settings such as family medicine teaching units (FMTU). Interdisciplinary teaching (IDT) is defined as the use of methods and analytical frameworks from more than one academic discipline, with the goal of providing a more complete and coherent framework of analysis. IDT differs from interprofessional education (IPE), where students from two or more professions learn together to improve collaboration and health outcomes. 1 IDT is the norm in Canadian family medicine education and is the joint responsibility of the teaching faculty and the clinical setting, such as the hospital or health and social services centre where medical students complete their residency. 2 Although the literature on IDT in medicine is somewhat limited, it reports many benefits. From an academic perspective, IDT contributes to the learning of essential medical knowledge and skills, [3] [4] [5] [6] the integration of a patient-centred approach, 7 reflexivity, 8 and a higher tolerance for uncertainty, 5 while developing communication skills, [7] [8] [9] problemsolving strategies, 5 and patient education methods. 6 By giving medical students a better understanding of the roles of the various professions and a more positive perception of their contributions, IDT is also believed to have a positive impact on the development of interprofessional collaboration skills. [10] [11] [12] [13] These benefits are coherent with the evaluation training objectives in family medicine (as defined by the College of Family Physicians of Canada) and with current expectations that health services should revolve around interprofessional collaboration. 14, 15 Finally, given the fact that doctors earn considerably more than the other health professionals, IDT is considered a cost-effective teaching approach, especially in clinical settings where doctors often lack the time and resources to fully invest themselves in teaching. 1, 4, 13, 16, 17 While these studies highlight the positive impacts of IDT in medical education, not many have documented the views of the family medicine residents themselves. The few available studies that have done so were either restricted to the contribution of educators from a specific profession (such as nurses 16 or pharmacists 3 ) or were conducted in non-clinical contexts. 12 Given the significant investment in HPE for teaching in family medicine residency, it seemed fitting to explore the residents' points of view on the IDT educational model. Since family medicine residents experience IDT on a daily basis, we believe this could provide a valuable description and understanding of its contribution to family medicine residency. The goals of this study were to explore and describe family medicine residents' experiences with IDT and to develop recommendations to Canadian e27 family medicine departments wishing to make the best use of their HPE.
Methods

Study design
An exploratory study was conducted between May 2015 and January 2016, based on a sequential mixed method design. Using both qualitative and quantitative data is considered effective for presenting a complete description of a phenomenon, 18 and so this seemed appropriate given the goals of this study and the limited literature available on IDT in medicine. The first sequence of data collection was conducted through individual interviews to gain a deeper understanding of participants' experiences with IDT. The interviews lasted approximately 30 minutes, were based on a semi-structured interview guide and were conducted by a research professional. The outcomes measured were participants' experiences of IDT during family medicine residency, their overall assessment of this teaching approach and their recommendations for better use of HPE during residency. Interviewees were asked to illustrate their experience of IDT with specific examples; for instance, they were asked describe one positive and one negative experience of IDT during their family medicine residency. All interviews were recorded with the agreement of participants in order to facilitate transcription.
The second sequence of data collection was conducted through anonymous self-administered online questionnaires using Lime Survey software. Participants were questioned about the interdisciplinary teaching team at their residency site, about the ways they benefitted from IDT during their family medicine residency, and about the level of motivation they felt towards being taught by HPE. The online questionnaire featured 21 items based on the benefits of IDT, as selected from the literature and divided into four categories (learning, complementarity, reflexivity, and interprofessional collaboration). Participants were asked to indicate their level of agreement with each item on a fivepoint Likert scale, with scoring ranging from "totally disagree (1)" to "very strongly agree (5) ." An initial version of the online questionnaire was developed and pre-tested by the research team; later on, we slightly modified this first draft to explore additional concepts raised by interviewees. The final version of the questionnaire could be completed in 15 minutes. Three reminders were addressed to non-respondents to stimulate their participation in the study.
Participants and settings
All of the family medicine residents (n=233) in the 12 FMTU linked to the Department of Family & Emergency Medicine (DFEM) at Université Laval (Quebec City, Canada) were solicited via email about the goals and participation requirements of the study. While all the residents were eligible to complete the online questionnaire, only second-year and third-year residents were asked to participate in the interviews, in order to better reflect the points of view of residents with extended experiences of IDT. To diversify the sources of data and to take local realities into account, attempts were made to ensure representation of both urban and semi-urban FMTU in the sample since urban FMTU typically have more residents than semi-urban FMTU.
For the interviews, we recruited four residents in semi-urban FMTU (Gaspé, Lanaudière, and Lévis) and seven from urban FMTU. Saturation of data was quickly reached after these 11 interviews, signalling that no further interviews were necessary. 19 Interviews were either conducted at the resident's FMTU or by phone. For the survey, we recruited 114 residents from all 12 Université Laval FMTU (107 of whom completed the online questionnaire) by writing emails sent from the Family Medicine Department and sending follow-up reminders. A link to the survey was included in all those emails.
Data analysis
A five-step content analysis 20 of the qualitative data was conducted by the first author using Provalis QDA Miner qualitative analysis software. Interviews were transcribed and then pre-analyzed to gain a global perspective of the residents' points of view. Data were then classified according to categories emerging from the available literature on IDT. Following that step, zones of convergence and divergence were identified, and the resulting analysis was validated by a subgroup of residents to ensure proper representation of the participants' points of view. The online questionnaire was then modified as a result of the interview findings; for instance, the survey asked participants about their initial reaction to being e28 taught by HPE, and about the conditions that most favored interest and motivation in IDT.
Quantitative data analysis was conducted using SAS software (SAS Institute Inc., Cary, NC). Internal consistency tests (Cronbach alphas) were performed on the main concepts and univariate analysis was conducted to describe all variables. Qualitative and quantitative analyses were then compared to seek areas of convergence and divergence, with the goal of producing a comprehensive and representative view of the participants' experiences with IDT.
Ethical considerations
The study was approved by the research ethics committee of Université Laval, Quebec. Participants were handed a consent form detailing the nature and goals of the study, explanations of what was expected of them, the measures taken by the research team to ensure anonymity and the potential risks of participating in such a study.
Results
A total of 125 residents participated in the research, representing a satisfactory participation rate of 53.6%. The online questionnaire was completed by 114 residents. The completed questionnaires were filled in online by participants in their location of choice. Table 1 presents characteristics of both samples.
Description of participants' experiences with IDT in a FMTU.
Participants' viewpoints illustrate the diversity of HPE teaching in FMTU. The HPE most frequently mentioned as being involved in teaching were social workers (83.3%; n=95), pharmacists (79%; n=09) clinical nurses (78.1%; n=89), and psychologists (72.8%; n=83). While the teaching contributions of other HPE (kinesiologists, dieticians, physiotherapists, research professionals) were also praised by many of the interview participants, they were mentioned less frequently as fewer of these HPE teach in Quebec FMTU. "The physiotherapist gave us a seminar on positional plagiocephaly, which we hadn't been taught much about in med school, and it was very helpful because [family physicians] have a part to play in detecting it and in referral to the appropriate specialists" (p2). The pharmacist helped me adjust his medication and sat down with me to assess my difficulties in this area and to provide me with the information that I lacked" (p8).
HPE often co-teach with family doctors, most frequently in direct supervision and non-clinical teaching. Although participants appreciated this complementary approach, only 12.4% (n=13) of them considered the presence of a doctor to be essential in these specific activities. "Well, obviously, the social worker won't give us a seminar on diabetes! But if we're having a class on mental-health related issues, he's as good as any doctor" (p6). This trusting relationship was based upon participants' core belief that HPE have a high level of professional expertise in their own disciplines, a belief that comes with high expectations: "They [HPE] are experts in their field, so when they're teaching us something, I expect to get e29 something more out of it than if a doctor was teaching the same topic" (p9).
IDT-related benefits for residents.
The results indicated that participants considered IDT overall as a positive element of family medicine residency ( Table 2 ). The contribution of HPE was especially valued for their teaching of interprofessional collaboration skills but also for the complementarity of perspectives from a wide variety of disciplines.
We also asked participants to select the three main benefits of IDT. "Understanding other health professionals' roles" and "Being able to direct patients efficiently through the healthcare system" were tied in first place (17%; n=18), with "Development of collaborative care skills" coming second (14%; n=15) and "Identification of a wider range of treatment options" in third place (9.5%; n=10). These results highlight the positive impact of IDT on training for interprofessional collaboration, since the two top choices were related to this concept. Participants felt that being taught by HPE allowed them to go beyond the theoretical concepts of interprofessional collaboration and to actually experience it: "[IDT] enables us to become familiar with the work of other health professionals, to know exactly when and how they can be helpful to our patients, because the point isn't to simply dump our patients on these professionals' shoulders -the point is to learn to work efficiently as a team, so that 
Participants' recommendations about IDT
Participants were also asked about how IDT could be improved during residency, and about their recommendations to family medicine residency programs. Their first recommendation was to maintain the involvement of HPE in teaching. When asked if their initial (pre-residency) perception of IDT was positive, negative or neutral, and how this perception had evolved through their residency, 52.4% (n=55) of the participants mentioned that their initial perception of IDT was positive and that their experience met their expectations; and 42.9% (n=45) reported that while their initial perception was positive, their experience had actually surpassed their expectations. Consequently, they considered that IDT should remain a key feature in FMTU, and some participants even said that the loss of IDT during residency would be detrimental to family medicine residents:
"The relevance of HPE teaching to family medicine residents shouldn't be questioned, because their expertise provides us with additional knowledge, some of which cannot be taught as effectively by doctors" (p1). Many of the interviewees voiced a critical concern that IDT might be cut from family medicine residency given the health system reform currently happening in the province of Quebec: "It would be a shame for us to lose such a high standard of education, just because [our government] doesn't want to support IDT anymore" (p8).
This being said, participants observed that certain conditions must be present for IDT to achieve its full potential. The most frequently expressed criticism (60%; n=63) was that HPE sometimes overlook that they are teaching family physicians -and not, at this participant pointed out, students in their own professional field: "When [the dietitian] taught us how to calculate the energy requirements of our patients, I didn't find it too useful. It felt like something that was closer to her professional role than to ours" (p4).
The second most frequently expressed criticism (53.3%; n=56) was that HPE sometimes repeat the teaching of skills the residents feel they have already acquired. "There are things we're supposed to know at the beginning of residency. If you still have no clue about the ways to establish a good doctor-patient relationship, the solution isn't to have more classes on this topic" (p5). And although 43.8% (n=46) of the participants expect HPE to be experts in their own profession, that expertise can be a double-edged sword since residents are sometimes apprehensive about what is expected of them. "At first, I was a bit wary about having a social worker or a psychologist observing me with actual patients. I don't have their level of expertise about establishing a helpful professional relationship with patients, so I was scared of being judged upon criteria that I couldn't live up to" (p1).
Discussion
This study provides an original contribution to knowledge about IDT in medical education by focusing on the points of view of those who experience it and who should be considered key informants about its value.
Our findings support those of previous research on IDT, especially studies illustrating the development and integration of useful knowledge and skills, While the results of this study indicate a high level of appreciation of IDT, they also hint at the fact that there's room for improvement. Participants pointed out that HPE can face certain difficulties in discriminating which part of their expertise will be beneficial to the residents, leading them to teach skills that might not be appropriate for family physicians. Residents are also likely to feel that not only are they expected to become experts in family medicine, but that they are also expected to become experts in psychology, nutrition, pharmacy and so on. This is certainly not the message that IDT should convey. Family medicine departments and FMTU directors could play a significant part in solving this difficulty by helping HPE select appropriate content and teaching objectives, giving them feedback on their teaching and allowing them to participate in the faculty's continuing professional development activities.
Finally, from a methodological perspective, we found that a mixed methods research design was particularly appropriate in this study. The qualitative data obtained through the interviews helped to strengthen and refine the online questionnaire; in turn, the quantitative data confirmed the representativeness of the qualitative analysis. The satisfactory participation rate in the study (53.6%) also supports the reliability and veracity of the results.
Conclusion
The goal of this study was to explore and describe family medicine residents' views and recommendations about IDT in FMTU. The findings of this study support those of earlier research on IDT and suggest that family medicine residents experience significant benefits from being taught by HPE. Residents consider these educators as experts who fully contribute to their professional development. The residents' recommendations for optimizing the benefits of IDT in FMTU suggest that this cost-effective teaching approach should continue to be supported by healthcare organizations.
This study has certain limitations. First, the online questionnaire was not based on a scientifically validated tool. As no validated scales were specific enough for our research questions, the survey was developed from the main concepts found in the IDT literature and refined in the light of our qualitative findings. However, internal consistency tests showed a Cronbach alpha between 0.90 and 0.96, which implies that the questionnaire was a reliable tool. Also, characteristics of the samples differed in some aspects (sex, previous studies, and/or practice of medicine outside Canada). The overall sample is still representative of the population of family medicine residents in Quebec, since most residents in Université Laval studied medicine in Canada and female residents outnumber their male counterparts. Finally, it must be remembered that our study design was exploratory, that it sought to explore family medicine residents' subjective experiences of IDT. Therefore, results do not provide an evaluation of the impact of IDT on learning medical skills and knowledge. Measuring significant knowledge and skills gained from being taught by HPE would be an important way to further study the effectiveness of IDT in family medicine residency. Finally, this research was limited to the 12 FMTU affiliated with Université Laval. Since there are currently 17 family medicine residency programs in Canada, future research on IDT could also explore the points of view of residents from other Canadian provinces. Such efforts would provide a nationwide representation of their appraisal of IDT in family medicine.
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